Irreversible change of grain boundary structure due to the different hydrogen charging of annealed and cold worked iron of high purity was studied by internal friction measurements of grain boundary relaxation. Two relaxation modes are involved in the main process of grain boundary relaxation: high temperature mode associated with the GB sliding, and low temperature mode associated with the motion of near grain boundary dislocations.
In present work, the structural features, responsible for GB relaxation were studied by internal friction measurements of differently precharged iron of high purity. The nucleation and propagation of grain boundary microvoids formed in iron, charged with hydrogen above the critical content (CV) [2] , modify the structure of GB and adjacent material, without affecting the material grain size or GB chemistry. Therefore, any change of GB internal friction due to hydrogen precharging could be attributed to the change in the GB structure.
EXPERIMENTAL
Iron containing 6 ppm (C+N) was studied in cold worked (80YAA) and annealed (970K) conditions. The grain size was 301 in first, and 951 in a latter case. Specimens were cathodically polarized for 48 hrs at 5 mA/cm2 in pure 1N H2S04 or in I N H2S04 + 5mg/l As203 in order to attained the undercritical and overcritical hydrogen content, respectively [3] . After charging, specimens were totally degassed in vacuum at 300K for 2 hrs and then at RT for 48 hrs.
Internal friction was measured by inverted torsion pendulum at frequency about 5 Hz within the temperature range 300 -970 K at heating rate 2 K/min.
Background was extracted according to [4] , and peaks were processed using "Picfit" program (Jandel Scientific Co) and log normal distribution. The intensity of L and H components increased in annealed material due to undercritical treatment; further hydrogen charging caused the decrease in both peaks (Figure 3b ). For cold worked material, the undercritical treatment decreased both components, and the overcritical treatment recovered the peaks height; peak H became higher than in initial state (Figure 4b ). Intensity of satellite peak S decreased after undercritical and recovered after overcritical pretreatment for both states of material.
RESULTS

Overcritical
The additional peak PH had lower intensity and higher temperature in undercritical than in overcritical state (Figure 4 ).
DISCUSSION
The applied "hydrogen chargingdegassing" treatment of specimens caused the internal friction measurements to detect the irreversible effects of material structure produced during hydrogen charging of specimens.
The process of GB degradation at increasing fugasity of hydrogen can be described as follows. Hydrogen produces the lattice dilatation 151, and its segregation at GB causes the local stress concentration, which can relax by the formation of vacancies at grain boundaries. The excess of hydrogen induced vacancies can be, in turn, relaxed by the formation of dislocation loops around GB [6] and by coagulation of vacancies [7] . Presence of vacancies and their conglomerates should decrease the GB cohesion, as may be concluded by the appearance of fracture surface of hydrogen pretreated iron, cf. Figure lb. The vacancy conglomerates provide also the sites for hydrogen recombination; this promotes (at still increasing fugasity) the formation of intergranular microcrevices . At the presence of microcrevices , the near grain boundary dislocation structure relax due annihilation of dislocation at the crevice walls.
According to above mechanism, the following changes in grain boundary structure, affecting the GB relaxation process are expected in hydrogen precharged iron: 1) modification of near grain boundary dislocation network; and 2) modification of GB viscosity and cohesion due to the formation of GB vacancies. In agreement with above predictions and ideas in [8] At format ion of microvoids (overcritical precharging) , the decrease in L component for annealed material (Figure 3b) is associated with the decrease in dislocation density in the near GB areas due to their annihilation in microvoids. In cold work material, annihilation of dislocation in microvoids could result in relaxation of dislocation network. As a result, the higher anelastic response is produced, reflected by some increase in L component (Figure 4b) . Different effect of hydrogen precharging on annealed and cold worked material could be also seen from the appearance of additional peak PH (Figure 4) in a latter case.
Increase in H component after overcritical treatment of cold work iron might be accounted by the hydrogen effect on three grains joint sites, which are susceptible to microvoids nucleation, especially in cold work material [2] . In this case, the joints could not serve as the obstacles for grain boundary sliding any more, and peak H should increase.
The satellite peak resembled the low temperature satellite peaks (Pea, P150) observed in [8] , and it is apparently associated with the anelastic response of the lattice dislocations within the grain bulk. For some specimens, it can be hardly resolved from the L peak.
CONCLUSIONS
From the results of internal friction measurements of hydrogen precharging pure iron, the following conclusions could be drawn.
1. Hydrogen charging of pure iron, even to the content lower than the critical one, causes irreversible changes of GB structure.
2. Formation of vacancies at GB and change of near grain boundary dislocation arrangement due to hydrogen precharging are detected by the change of the high temperature and low temperature internal friction peaks, confirming the existence of different modes in GB relaxation process.
